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TRANSMISSION COVER AND SUPPORTING 
ARRANGEMENT FOR ALL TERRAIN 

VEHICLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to a transmission 
arrangement for all terrain vehicles. More particularly, the 
present invention relates to a cover and shaft supporting 
arrangement for such a transmission. 

2. Description of the Related Art 
All terrain vehicles have begun employing variable speed 

transmissions. Such variable speed transmissions utiliZe a 
drive pulley that may be coupled to a crankshaft of an engine 
through any suitable mechanism. The drive pulley, in turn, 
may be connected to a driven pulley through a belting 
arrangement such that as the belt rotates under the force of 
the drive pulley, the driven pulley is also rotated. 

In some vehicles, the driven pulley may be carried upon 
an output shaft that extends into a crankcase of the all terrain 
vehicle. This output shaft is often carried by tWo sets of 
bearings carried Within the crankcase and arranged along the 
output shaft such that the output shaft is cantilevered out 
Wards to receive the driven pulley. The drive pulley hoWever 
may be carried on a driveshaft that is carried on one end by 
a set of bearings that are supported by the crankcase. In such 
constructions, the driveshaft is also cantilevered. 
Accordingly, the Wall that supports the bearings must be of 
increased thickness and heft. Moreover, the driveshaft expe 
riences a high level of bending forces as the driveshaft spins 
the drive pulley. 

SUMMARY OF THE INVENTION 

Thus, it is desired to have a crankcase cover and bearing 
supporting arrangement capable of having a reduced Weight 
While not signi?cantly reducing the strength of such a cover 
assembly. Moreover, the driveshaft should be supported in a 
manner in Which the driveshaft does not experience the 
increased bending forces. 

Accordingly, one aspect of the present invention is an all 
terrain vehicle comprising a frame With an engine compart 
ment de?ned Within the frame. An engine is mounted Within 
the engine compartment. The engine comprises a crankcase, 
a transvsersely-extending crankshaft and a transmission 
connected to the crankshaft. The transmission comprises a 
drive pulley, a driven pulley and a ?exible loop connecting 
the drive pulley to the driven pulley. A transmission inputs 
connected to the drive pulley With a ?rst bearing supporting 
a ?rst end of the input shaft and positioned proximate the 
crankcase. A second bearing supports a second end of the 
input shaft With a bearing bracket carrying the second 
bearing. Abearing retaining portion is formed on the bearing 
bracket With the bearing positioned Within the bearing 
retaining portion. The bearing bracket having at least one 
arm that extends betWeen the crankcase and the bearing 
retaining portion. 

Another aspect of the present invention involves a trans 
mission cover for an all terrain vehicle. The transmission 
cover comprises a mounting bracket and a cover member. 
The mounting bracket comprises a bearing support. The 
bearing support has an aperture With a center axis. The 
mounting bracket also has at least one arm With a ?rst 
portion extending radially aWay from the bearing support in 
a direction generally normal to the center axis and a distal 
second portion extending in a direction generally parallel to 
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2 
the center axis. The cover member is preferably siZed and 
con?gured to encase the mounting bracket. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, aspects and advantages of the 
present invention Will noW be described With reference to 
the draWings of certain preferred embodiments, Which 
embodiments are intended to illustrate and not to limit the 
invention, and in Which draWings: 

FIG. 1 is a side vieW of an all terrain vehicle arranged and 
con?gured in accordance With certain features, aspects and 
advantages of the present invention and having some inter 
nal components illustrated With hidden lines; 

FIG. 2 is an enlarged side vieW of a portion of a crankcase 
of the all terrain vehicle of FIG. 1 having some internal 
components illustrated With hidden lines; 

FIG. 3 is a partially sectioned top vieW of the crankcase 
of FIG. 2 With some internal components illustrated With 
hidden lines; 

FIG. 4 is a partially sectioned side vieW of a portion of the 
crankcase and the transfer case of FIG. 2 illustrating a 
crankcase cover and shaft supporting arrangement having 
features, aspects and advantages in accordance With the 
present invention. 

FIG. 5 is a partially sectioned front vieW of the crankcase 
and crankcase cover and shaft supporting arrangement of the 
all terrain vehicle of FIG. 1 With a drive pulley and a drive 
belt illustrated With phantom lines; 

FIG. 6A is a bottom side vieW of the crankcase cover and 
shaft supporting arrangement of the all terrain vehicle of 
FIG. 1; 

FIG. 6B is a top vieW of the crankcase cover and shaft 
supporting arrangement of FIG. 6A. 

FIG. 6C is a cross-section through the crankcase cover 
and shaft supporting arrangement of FIG. 6A taken through 
the line 6C—6C in FIG. 6B; 

FIG. 6D is a cross-section through the crankcase cover 
and shaft supporting arrangement of FIG. 6A taken through 
the line 6D in FIG. 6B; 

FIG. 6E is a cross-section through the crankcase cover 
and shaft supporting arrangement of FIG. 6A taken through 
the line 6E in FIG. 6B; and, 

FIG. 7 is a sectioned front vieW of another crankcase 
cover and shaft supporting arrangement having features, 
aspects and advantages in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

With reference initially to FIG. 1, an all terrain vehicle 
con?gured and arranged in accordance With certain features, 
aspects and advantages of the present invention Will be 
described in detail. The illustrated vehicle, indicated gener 
ally by the reference numeral 10, provides an exemplary 
environment in Which the present crankcase cover shaft 
supporting arrangement Will be described. While the illus 
trated vehicle 10 is a small stature four-Wheel all terrain 
vehicle, one of ordinary skill in the art Will readily recogniZe 
that the present invention may ?nd utility in a variety of 
other vehicles as Well. 

With continued reference to FIG. 1, the vehicle 10 is 
generally comprised of a frame 12, a body 14, a pair of front 
Wheels 16 and a pair of rear Wheels 18 assembled in any 
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suitable manner. The frame 12 is typically of a Welded 
construction and generally de?nes, in part, a centrally 
located engine compartment. A foot peg 13 and foot board 
structure 15 may be attached to the frame in any suitable 
manner. In the illustrated arrangement, the foot peg 13 and 
the foot board 15 are arranged to lie substantially beloW a 
seat 20 proximate the real Wheels 18. Moreover, the foot peg 
13 and the foot board 15 are Welded to the frame 12. 

The illustrated frame also carries several components that 
form the body 14. For instance, the seat 20 is carried atop a 
rear portion of the frame 12. A fuel tank 22 is secured to the 
frame 12 forWard of the seat 20. Moreover, a steering handle 
assembly 24 may be connected to the front Wheels 16 in any 
suitable manner. The steering handle assembly 24 preferably 
extends upWard through the frame 12 to a location generally 
above a forWard portion of the fuel tank 22. As Will be 
recogniZed, gauges, Which may transmit information relat 
ing to the operating conditions of the vehicle 10, may be 
arranged proximate the steering handle assembly 24. As 
each of these components, and the methods related to 
manufacturing and assembling such components, are con 
sidered to be Well knoWn to those of ordinary skill in the art, 
further description is deemed unnecessary. 
An internal combustion engine 30 is mounted to the frame 

12 Within the engine compartment in any suitable manner. In 
the illustrated arrangement, the engine 30 comprises a one 
cylinder four-cycle construction. It should be appreciated 
that the engine 30 could also have tWo or more cylinders and 
could operate on any knoWn operating principal, such as a 
tWo-cycle principal, for instance. 

With reference noW to FIGS. 1 and 3, the engine 30 
generally comprises a cylinder block 32, a cylinder head 
assembly 34 and a crankcase 36. The cylinder block 32 
preferably contains at least one cylinder bore (not shoWn) 
Which may be inclined along an axis that is skeWed relative 
to a vertically extended axis. Such a con?guration alloWs for 
a reduced vertical dimension to the overall engine envelope 
and, therefore, creates a more compact engine arrangement 
for a reduced vehicle siZe and Weight. 

The cylinder head assembly 34 may be attached to the 
cylinder block 32 and arranged to cover an end of the 
cylinder bore (not shoWn). The cylinder head assembly 34 
preferably features a recess Which cooperates With the 
cylinder bore and a top surface of a piston (not shoWn) to 
de?ne a combustion chamber Within the cylinder. The illus 
trated crankcase 36 is attached to the cylinder block 32 With 
a set of threaded fasteners 38 (see FIG. 3) but may be 
attached in any other suitable manner. 

With reference to FIG. 3, the piston (not shoWn) recip 
rocates Within the cylinder bore (not shoWn) and is con 
nected to a crankshaft 40 via a connecting rod 42. The 
connecting rod 42 is preferably connected to a throW 44 of 
the crankshaft 40 such that, as the piston (not shoWn) 
completes a full translating cycle, the crankshaft 40 may 
complete a full revolution. A counterWeight portion 46 
preferably extends from the opposite side of the crankshaft 
40 relative to the throW 44. The linkage betWeen the piston 
(not shoWn) and the crankshaft 40 therefore transposes the 
piston’s reciprocal translating motion into a rotational output 
While the counterWeight portion helps to balance the rotation 
of the crankshaft and reduce engine vibration. 

The crankshaft 40, as best illustrated in FIG. 3, is sub 
stantially restrained for rotational movement Within the 
crankcase 36. In the illustrated arrangement, the crankcase is 
split at approximately a substantially longitudinally extend 
ing plane that passes through the connecting rod 42. As such, 
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4 
a ?rst portion 48 is connected to a second portion 50 to 
de?ne, among other chambers, a crank chamber 52. In the 
illustrated arrangement, a set of bearings 54 journal the 
crankshaft 40 for rotation Within the crank chamber 52. The 
bearings 54 may be set Within a substantially vertically 
extending Wall 56 Which, in part, de?nes a single cell of the 
crank chamber 52 that corresponds to the single cylinder. As 
Will be recogniZed, in multiple cylinder arrangements, a 
plurality of such Walls may segregate the crank chamber 52 
into several chambers such that one chamber Would corre 
spond to one cylinder. Notably, the Wall 56 generally divides 
the illustrated crankcase into the crank chamber 52 and an 
auxiliary chamber 58. 
A ?yWheel magneto 60 is connected to one end of the 

illustrated crankshaft 40. As is knoWn, the ?yWheel magneto 
60 rotates With the crankshaft 40 and may be used to sense 
the engine speed. Additionally, the ?yWheel magneto 60 
may function as an electrical generator in some arrange 
ments. As illustrated in FIG. 3, the ?yWheel 60 is contained 
in part Within a ?yWheel cover that is attached to a portion 
of the crankcase 36 in any suitable manner. As the ?yWheel 
magneto 60 is relatively unimportant to the present mount 
ing and cover arrangement, further description of the ?y 
Wheel magneto 60 is deemed unnecessary. 

With continued reference to FIG. 3, the rotational poWer 
of the illustrated crankshaft 40 is transferred to at least one 
drive line 64 through a variable speed belt drive transmis 
sion 66. In the illustrated arrangement, the drive line 64 is 
preferably a pair of drive shafts; hoWever, as Will be recog 
niZed by those of ordinary skill in the art, the drive line 64 
may also comprise chain drives, gear drives or any other 
suitable drive arrangement. As illustrated in FIG. 3, the drive 
line 64 preferably extends substantially normally to the 
crankshaft 40. Accordingly, a transfer gearing arrangement, 
discussed beloW, is provided Within a gear box formed 
Within the illustrated auxiliary chamber 58 to transfer the 
poWer from a laterally extending crankshaft 40 to the 
longitudinally extending driveline 64. 

In the illustrated arrangement, a centrifugal clutch 68 
connects the crankshaft 40, Which extends through the Wall 
56, and a transmission input shaft 70. The transmission input 
shaft 70 serves as a driveshaft for the variable speedbelt 
transmission 66. The centrifugal clutch 68, as is Well knoWn, 
automatically disengages the input shaft 70 from the crank 
shaft 40 When the engine speed falls beloW a predetermined 
speed and reengages the tWo shafts 40, 70 When the engine 
speed exceeds the predetermined speed. The clutch 68 
includes a bearing supporting Wall 72 that encases at least a 
portion of the moving components of the clutch 68 and 
houses a set of bearings 74, Which are described beloW. The 
Walls 72, 56 in the illustrated arrangement form, in part, a 
clutch chamber Which is generally isolated from the crank 
chamber 45 and the auxiliary chamber 58. 

The input shaft 70, as illustrated, extends through the Wall 
72 and is preferably journaled for rotation by the set of 
bearings 74 that are carried by the Wall 72. Additionally, the 
input shaft 70 is carried at the other end by a set of bearings 
that are carried Within the crankcase cover arrangement as 
Will be described in detail beloW. In this manner, the input 
shaft 70 is not cantilevered from the crankcase, but is 
journaled for rotation proximate its ends. 
A V-belt drive pulley 76 is preferably connected to the 

input shaft 70 With splines such that the drive pulley 76 is 
coupled for rotation With the input shaft 70. As is knoWn, the 
drive pulley 76 is designed to expand or contract due to 
increases or decreases in the engine speed thereby altering 
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the effective diameter of the drive pulley as the engine speed, 
or the input shaft speed, changes. The drive pullet is sub 
stantially encases by a cover, described below, and the 
crankcase. 
A driven pulley 78 is coupled to the drive pulley 76 With 

a drive belt 80. A driven pulley may also be con?gured to 
change an effective diameter. For instance, in the illustrated 
arrangement, sheaves forming the driven pulley 78 are 
forced together by a biasing member, such as, for eXample, 
a spring 82. In this manner, the driven pulley 78 can alter an 
effective diameter to correspond to the changes in the drive 
pulley’s effective diameter. With reference to FIG. 5, the 
drive pulley and the belt are arranged Within the cover to the 
side of a plane extending through the side surface of the 
crankcase member 50. 

With reference noW to FIG. 2, the driven pulley 78 is 
connected to an output shaft 84. The output shaft 84 eXtends 
into the crank chamber 52 through the Wall 56. A set of 
bearings 86 that are positioned Within the opening of the 
Wall and backed by a seal, journal the output shaft 84 for 
rotational motion Within the crankcase 36. Thus, the illus 
trated output shaft 84 is cantilevered from Within the crank 
chamber 52 into the auXiliary chamber 58 Where it is 
connected to the drive pulley 78. 

The illustrated output shaft 84 is preferably engaged With 
a shiftable transmission 88, mainly contained Within the 
crank chamber 52, such that at least a high speed range and 
a loW speed range can be selectively engaged. The shiftable 
transmission is operated using a lever 89 positioned proXi 
mate the operator of the vehicle. The lever, in turn, is 
connected to a shifting mechanism 91 described beloW. 

In the illustrated arrangement, the shiftable transmission 
88 includes a high gear position, a loW gear position, a 
parking position, a neutral position and a reverse position. 
Speci?cally, a set of gearing arrangements 90 are selectively 
coupled to a shiftable transmission output shaft 92 to alter 
the gear ratio betWeen the tWo shafts. The selectable trans 
mission output shaft 92 in turn is coupled through a pair of 
bevel gears 94 to the driveline 63 in a knoWn manner. With 
reference to FIG. 2, the shifting mechanism 91 includes a 
shifting fork arrangement 96 that controls the selective 
engagement of the gears carried by the output shaft 84 With 
the gears on the main shaft 98 in any suitable manner. 

With reference again to FIGS. 2 and 3, the crankshaft 40 
also carries a secondary output gear 100 that drives a 
balancer shaft 102 through a secondary input gear 104. As 
Will be recogniZed, the secondary input gear 104 and the 
secondary output gear 100 are preferably arranged With a 1:1 
ratio such that for each rotation of the crankshaft, the 
balancer shaft experiences a rotation. In this manner, the 
balancer shaft may offset the engine vibrations caused by the 
crankshaft in piston connection. 

With reference to FIG. 3, the balancer shaft 102 also 
carries an output gear 106. The output gear 106 is drivingly 
engaged With an auXiliary input gear 108. As Will be 
appreciated by those of ordinary skill in the art, the auXiliary 
input gear 108 may supply a driving force to a Water pump, 
a lubricant pump, a generator or poWer takeoff unit. In the 
illustrated arrangement, the input gear 108 poWers a Water 
pump 110. 

With reference noW to FIGS. 4—7, tWo arrangements of a 
crankcase cover and bearing mounting arrangement 120 Will 
be described in detail. With reference noW to FIG. 4, the 
assembly 120 is generally comprised of a crankcase cover 
member 122 and a supporting bracket 124. As illustrated in 
FIG. 3, the crankcase cover 122 eXtends laterally from the 
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6 
crankcase and features tWo portions having different Widths 
in the illustrated arrangement. The Widths accommodate the 
moving components of the transmission and space the cover 
member 122 from the transmission an appropriate distance. 
In the illustration in FIG. 4, it is shoWn that a leg L of an 
operator having a foot positioned on the foot board 15 or the 
foot peg 13 Will preferably eXtend doWnWard near the 
portion of the illustrated cover 122 that has a smaller Width 
and substantially behind the larger Width portion of the cover 
122 in Which the drive pulley 76 is contained for rotation. In 
this manner, the cover 122 helps accommodate the operator 
for comfortable seating and leg positioning. 
With continued reference to FIG. 4, the crankcase cover 

122 and the support bracket 124 are attached by threaded 
fasteners 126 to the crankcase 36 or in any other suitable 
manner. Speci?cally, in the illustrated arrangement, the 
cover 122 and the bracket 124 are attached to the second 
portion of the crankcase 50. Moreover, While tWelve 
threaded fasteners 126 are illustrated, any number of 
threaded fasteners may be used such that the cover 122 and 
the bracket 124 are adequately supported and held to the 
crankcase 36. 

With reference noW to FIG. 5, the mounting arrangement 
Will be described in more detail. Speci?cally, the crankshaft 
40 is connected to the input shaft 70 of the variable speed 
transmission 66. The input shaft 70 is splined to the drive 
pulley 76, Which carries the drivebelt 80. While the ?rst end 
of the input shaft 70 is connected to the crankshaft 40 and 
carried by the bearings 74 contained Within the Wall 72, a 
second end of the input shaft 70 is carried by a second 
bearing arrangement 128. Speci?cally, the bearing arrange 
ment 128 comprises a bearing carrier 130 that is connected 
to the crankcase 36 through spider arms 132. The carrier and 
arms Will be described in detail beloW. 

The carrier 130 has a central bore in Which a ball bearing 
arrangement 134 is positioned to journal the input shaft 70 
for rotation. A seal 136 is preferably positioned adjacent to 
the bearing 134 and interposed betWeen the bearing 134 and 
lockdoWn plate 138. The plate 138 also includes a central 
aperture through Which the input shaft 70 eXtends into the 
bearing 134 through the seal 136. The plate 138 secures the 
position of the seal 136 and the bearing 134 and is held in 
place via threaded fastener 140 in the illustrated arrange 
ment. The plate may also be attached in any other suitable 
manner such as, for instance, but not limited to, a tongue and 
groove arrangement, an interlocking tWist lock arrangement, 
or a snap ?t arrangement. Additionally, press ?tting may be 
used to hold the plate in position. In this manner, the input 
shaft 70 is journaled for rotation via the ?rst bearings 74 and 
the second bearings 134. 
With reference noW to FIGS. 6A—6E, the bearing carrier 

and spider arrangement 128 Will be described in detail. As 
illustrated, the bearing carrier 130 is preferably centrally 
disposed Within the illustrated arrangement 128. HoWever, it 
is anticipated that the carrier 130 may also be positioned off 
center in other arrangements. From the central hub of the 
carrier 130, the arrangement 128 includes a plurality of arms 
132 that radiate outWard from the hub 130. It is also 
anticipated that a single arm or more than four arms may be 
used to support the hub 130. 

As illustrated in FIG. 6A, each of the arms 132 includes 
a plurality of ribs 142 Which reinforce the arms 132 to add 
strength yet decrease the material and Weight associated 
With each arm 132. While the illustrated arrangement fea 
tures three ribs per leg, more or less ribs may be used as 
desired or necessary. Moreover, the illustrated bearing 
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arrangement 128 also features four arms 132. However, 
more or less arms may be used as required or desired. 

With reference noW to FIG. 6C, the arms 132 preferably 
radiate outWard from the bearing carrier 130 and recede 
toWards the crankcase side of the arrangement 128 only 
slightly such that the driven pulley 76 may be contained 
Within the carrier arrangement 128. Accordingly, a ?rst 
curvilinear plane may be de?ned by the ?rst portion of the 
arms. 

The arms 132 then sharply turn to extend along a direction 
substantially parallel to an axis of the input shaft 70 for a 
short duration such that a second portion of the arms is 
formed. The arms 132 are then connected to a gusset 
arrangement 144 that connects the arms 132 together by 
forming an interconnecting ring structure. In the illustrated 
arrangement, the gusset ring 144 does not extend a full 
circle. HoWever, in other arrangements it may. The gusset 
144 preferably forms a second curvilinear plane that is 
generally parallel to the ?rst curvilinear plane de?ned by the 
arms 132 as they radiate outWard from the bearing carrier 
130. With reference to FIG. 6D, the smooth transition 
de?ned by the curvilinear plane of the legs 132 as they 
radiate outWard from the carrier 130 and the curvilinear 
plane of the gussets 144 as they connect the legs 132 create 
a smooth pro?le over Which a cover 122 may be attached. 
The gussets 144 strengthen the spider due to their interlock 
ing structure. 

Moreover, the illustrated gussets 144 also comprise ribs 
142 that may be integrally formed With the ribs 142 of the 
arms 132. As illustrated in FIG. 6A, the ribs 142 of the arms 
132 converge and meet at a plurality of mounting bosses 
146. The ribs 142 increase the strength through character 
istics similar to that of a channel member. 

With reference to FIG. 6E, a cross-section of one of the 
arms is illustrated shoWing the plurality of ribs 142 and their 
relationship to an upper surface of the arm 132 for the 
illustrated carrier 128. It is anticipated that a variety of 
cross-sections may also be used as Will be recogniZed by 
those of skill in the art to increase the torsional strength of 
the arms 132 and the gusset 134. For instance, a crossing 
pattern rib 142 may be utiliZed as Well as any number of ribs 
142 extending in a parallel fashion such as those illustrated. 

The plurality of mounting bosses are arranged such that 
each arm 132 is attached to a corresponding mounting boss 
146. The mounting bosses 146 can comprise a mounting 
portion of the bearing carrier and spider arrangement 128 
While the carrier 130 can comprise a shaft supporting 
portion. In the illustrated arrangement, these tWo portions 
are offset from each other. The illustrated bosses 146 extend 
in a direction substantially normal to the arms 132. 
HoWever, other arrangements may also be suitable. 
Additionally, the illustrated mounting bosses 146 are cylin 
drical having an aperture extending therethrough. The aper 
tures are capable of receiving the threaded fasteners 140 that 
are used to secure the arrangement 128 to the crankcase 36. 
It is also anticipated that a separate set of threaded fasteners 
may be used to attach the bracket to the engine and to attach 
the cover to the engine. 

With reference to FIG. 6D, the carrier 130 is enclosed at 
one end by a capping member 150. The capping member 150 
may be integrally formed With the carrying arrangement 128 
or may be a separate member Which is attached to enclose 
the bearing carrier 130 and protect the bearing 134 and seal 
136 Which are contained therein When assembled. 
With reference again to FIG. 5, the cover member 122 

preferably extends over and encases the bearing carrier 
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arrangement 128. In the illustrated arrangement, the cover 
122 is attached to the bearing carrier arrangement 128 solely 
at the mounting bosses 146 using a threaded fastener 140. 
HoWever, it is anticipated that the cover member 122 could 
be attached to the bearing carrier arrangement 128 in any 
other location such that the variable speed transmission 
drive is suitably protected from the elements in any given 
application. The cover member 122 may also be attached to 
the crankcase 36 through the use of an outer rim portion 152 
that extends around periphery of the cover member 122 
proximate the apertures through Which the fasteners 140 
extend. Additionally, this outer rim portion 152 is received 
by a seal 154 that is attached to the second portion 50 of the 
illustrated crankcase 36 to seal the variable speed transmis 
sion unit 66 from the elements such as Water, dirt and the 
like. Moreover, the drive belt is contained Within the cover 
portion for ease of maintenance and ease of access. 

With reference noW to FIG. 7, another arrangement of the 
bearing carrier and crankcase cover supporting arrangement 
having features aspects and advantages in accordance With 
the present invention Will be described. Because this addi 
tional arrangement is very similar to the arrangement 
described above, like elements Will be given like reference 
numerals. In this arrangement, the sleeve 158 of the driven 
pulley 76 rides along a spline of the driveshaft 70 in a knoWn 
manner. As the speed of the driveshaft 70 increases, the 
Weight 160 is forced outWard in a radial direction aWay from 
the shaft 70 such that the Weight pushes the shieves of the 
drive pulley 76 together thereby increasing the effective 
diameter experienced by the drivebelt 80. 

In the arrangement of FIG. 7, the bearing carrier 130 is not 
secured by a cover plate, instead the seal 136 and the 
bearings 134 are positioned Within the carrier 130 and are 
not sealed from the transmission 66 side. It is anticipated, 
hoWever, that a cover plate could be used to secure the 
bearings and seal. HoWever, in this arrangement more of the 
material forming the carrier 130 remains and the reinforcing 
elements may be reduced accordingly as illustrated. 
With reference to FIG. 7, the illustrated bearing carrier 

arrangement 128 has a reduced thickness While the actual 
cover member 122 has an increased thickness as compared 
to that of FIG. 5. Moreover, the cover member 122 has 
channels siZed and con?gured to receive the bearing carrier 
arrangement 128 such that the cover 122 acts as a reinforc 
ing member for the bearing carrier arrangement 128. 
Speci?cally, the cover 122 and the bearing carrier spider 
Work together to result in a composite structure With 
increased support for the shaft and lighter overall Weight. 

In both of the arrangements described above, the cover is 
advantageously made from a material that does not conduct 
heat as Well as an aluminum alloy or other metallic material. 
For instance, the illustrated cover made be made from a resin 
based material, such as a thermal plastic or the like. These 
materials are of reduced density as compared to most metals 
and, accordingly, result in a loWer Weight cover assembly. 
Moreover, due to the reduced thermal conductivity of the 
preferred materials, the likelihood of heat transferred 
through the cover is reduced. Thus, the leg of an operator is 
better shielded from the heat that builds up Within the 
transmission. Moreover, the spider arrangement of the bear 
ing carrier 128 alloWs for a reduction in the material While 
not signi?cantly deteriorating the strength of the bearing 
carrier. As Will be recogniZed, a polymeriZed cover member 
122 may be molded or formed in other suitable manners With 
signi?cantly less effort than forging or otherWise forming an 
aluminum alloy or metallic cover member. 
Although the present invention has been described in 

terms of certain preferred embodiments, other embodiments 
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apparent to those of ordinary skill in the art also are Within 
the scope of this invention. Thus, various changes and 
modi?cations may be made Without departing from the spirit 
and scope of the present invention. For instance, the cover 
arrangement described above may also be employed to 
cover a chain drive. Moreover, not all of the features, aspects 
and advantages are necessarily required to practice the 
present invention. Accordingly, the scope of the present 
invention is intended to be de?ned only by the claims that 
folloW. 
What is claimed is: 
1. An all terrain vehicle comprising a frame, an engine 

compartment de?ned Within the frame, an engine mounted 
Within the engine compartment, the engine comprising a 
crankcase, a transversely-extending crankshaft, a transmis 
sion connected to the crankshaft, the transmission compris 
ing a drive pulley, a driven pulley and a ?exible loop 
connecting the drive pulley to the driven pulley, a transmis 
sion input shaft connected to the drive pulley, a ?rst bearing 
supporting a ?rst end of the input shaft and positioned 
proximate the crankcase, a second bearing supporting a 
second end of the input shaft, a bearing bracket carrying the 
second bearing, a bearing retaining portion formed on the 
bearing bracket, the bearing positioned Within the bearing 
retaining portion, and the bearing bracket having at least one 
arm extending betWeen the crankcase and the bearing retain 
ing portion. 

2. The all terrain vehicle of claim 1, Wherein the trans 
mission is a variable speed V-belt transmission. 

3. The all terrain vehicle of claim 1, Wherein the trans 
mission is a chain drive. 

4. The all terrain vehicle of claim 1 further comprising a 
plane de?ned by a juncture betWeen the bearing bracket and 
the crankcase, Wherein the ?exible loop is positioned on one 
side of the plane and the crankcase is positioned on the other 
side of the plane. 

5. The all terrain vehicle of claim 1 further comprising a 
cover member attached to the crankcase and covering the 
bearing bracket and at least a portion of the transmission. 

6. The all terrain vehicle of claim 5, Wherein the trans 
mission is encased Within a chamber de?ned, at least in part, 
by the cover member and the crankcase. 

7. The all terrain vehicle of claim 1, Wherein the bearing 
bracket comprises four arms extending radially from the 
bearing retaining portion. 

8. The all terrain vehicle of claim 7, Wherein at least tWo 
adjoining arms are connected by a gusset. 

9. The all terrain vehicle of claim 8, Wherein the arms 
further comprise a ribbed reinforcing portion. 

10. The all terrain vehicle of claim 8 further comprising 
a cover member attached to the crankcase and covering the 
bearing bracket, Wherein the cover member supports the 
bearing bracket through internal ribs. 

11. An all terrain vehicle comprising a frame, an engine 
compartment de?ned Within the frame, an engine mounted 
Within the engine compartment, the engine comprising a 
crankcase de?ning, at least in part, a crankchamber, a 
transversely-extending crankshaft disposed at least partially 
Within said crankchamber, a transmission comprising a drive 
pulley, a driven pulley and a ?exible loop connecting the 
drive pulley to the driven pulley, a transmission output shaft 
connected to the driven pulley, the drive pulley connected to 
the crankshaft, a ?rst bearing supporting said drive pulley 
and positioned proximate the crankcase, a second bearing 
supporting said drive pulley, a transmission cover compris 
ing a ?rst member and a second member, the ?rst member 
comprising a bearing retaining portion de?ning a ?rst plane 
and a mounting portion de?ning a second plane, the ?rst 
plane spaced from the second plane by a substantially 
transversely extending intermediate portion integrally con 
necting the bearing retaining portion to the mounting 
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portion, the bearing retaining portion carrying the second 
bearing, the second member siZed and con?gured to encase 
the ?rst member. 

12. The all terrain vehicle of claim 11, Wherein the ?rst 
member is intersected by a ?rst axis de?ned by the crank 
shaft and the second member is intersected by the ?rst axis 
and a second axis de?ned by the transmission output shaft. 

13. The all terrain vehicle of claim 11, Wherein the ?rst 
member is metal and the second member is plastic. 

14. The all terrain vehicle of claim 11, Wherein a single set 
of threaded fasteners connect the ?rst member and the 
second member to the engine. 

15. The all terrain vehicle of claim 11, Wherein said 
intermediate portion comprises a number of distinct arms 
that connect said bearing retaining portion and said mount 
ing portion. 

16. The all terrain vehicle of claim 11, Wherein at least one 
through-hole that extends through said ?rst plane is de?ned 
Within the ?rst member. 

17. The all terrain vehicle of claim 14, Wherein the second 
member extends over said at least one through-hole. 

18. An all terrain vehicle comprising a frame assembly 
supported by at least one Wheel, said frame assembly 
de?ning an engine compartment, an engine disposed Within 
said engine compartment, said engine driving said Wheel 
through a transmission, a transmission cover at least par 
tially de?ning a transmission chamber, said transmission at 
least partially disposed Within said transmission chamber, 
said transmission comprising a ?rst shaft and a second shaft, 
said ?rst shaft and second shaft being connected, said ?rst 
shaft inputting poWer into said transmission and said second 
shaft outputting poWer from said transmission, said trans 
mission cover comprising a ?rst member and a second 
member, said ?rst member extending over said ?rst shaft and 
said second member extending over said ?rst shaft and said 
second shaft, and said ?rst member rotatably supporting at 
least one end of said ?rst shaft. 

19. The all terrain vehicle of claim 18, Wherein said 
second member of said transmission cover is made of a 
resin-based material. 

20. The all terrain vehicle of claim 18, Wherein said ?rst 
member of said transmission cover is made of a metal-based 
material and said second member of said transmission cover 
is made of a resin-based material. 

21. The all terrain vehicle of claim 18, Wherein said ?rst 
shaft carries a drive pulley and said second shaft carries a 
driven pulley, said drive pulley and said driven pulley being 
connected by a ?exible transmitter, said ?rst member of said 
transmission cover extending over said drive pulley and said 
second member of said transmission cover extending over 
said drive pulley and said driven pulley. 

22. The all terrain vehicle of claim 21, Wherein said ?rst 
member of said transmission cover does not extend over said 
driven pulley. 

23. The all terrain vehicle of claim 18, Wherein said ?rst 
member of said transmission cover comprises a mounting 
portion and a shaft supporting portion, said mounting por 
tion and said shaft supporting portion being offset from each 
other. 

24. The all terrain vehicle of claim 23, Wherein said 
mounting portion and said shaft supporting portion are 
connected by at least one arm. 

25. The all terrain vehicle of claim 24, Wherein said 
mounting portion and said shaft supporting portion are 
connected by four arms. 

26. The all terrain vehicle of claim 25, Wherein said 
mounting portion comprises four segments that correspond 
to said four arms. 


